Selective effects of dieldrin on the GABAA receptor-channel subunits expressed in human embryonic kidney cells.
We have recently demonstrated that the cyclodiene insecticide dieldrin modulates the kinetics of the GABAA receptor-chloride channel complex of rat dorsal root ganglion neurons in a complex manner, causing both stimulatory and inhibitory effects. We now report that the differential effects of dieldrin on the GABA-induced chloride current of human embryonic kidney cells expressing three different combinations of alpha, beta and gamma subunits. The EC50 values for GABA induction of current were estimated to be 9.8 microM for the alpha 1 beta 2 gamma 2s combination, 2.0 microM for the alpha 1 beta 2 combination and 3.0 microM for the alpha 6 beta 2 gamma 2s combination. When co-applied with GABA, dieldrin exerted a dual effect, enhancement and suppression, on the GABA-induced chloride currents in the alpha 1 beta 2 gamma 2s and alpha 6 beta 2 gamma 2s combinations. However, only suppression was observed in the alpha 1 beta 2 combination, indicating that the gamma subunit is necessary for dieldrin's enhancing effect. Dieldrin was more efficacious in enhancing the current in the alpha 6 beta 2 gamma 2s combination than in the alpha 1 beta 2 gamma 2s combination, indicating some specific role of alpha subunits in the dieldrin enhancement of current. Dieldrin suppressed the GABA-induced current in a non-competitive manner, with an EC50 value of 2.1 microM for alpha 1 beta 2 gamma 2s, 2.8 microM for alpha 1 beta 2 and 1.0 microM for alpha 6 beta 2 gamma 2s combination. These results indicated that dieldrin suppression did not require specific subunit combinations among the three tested.